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Abstract	
	
Wound	cleansing	is	required	to	reduce	the	prevalence	of	Diabetic	Foot	Ulcer	(DFU).	Guava	
leaves	 infusion	 has	 a	 lot	 of	 subtances	 that	 able	 to	 reduce	 the	 bacteria.	 This	 study	 to	
determine	the	effect	of	wound	cleansing	using	guava	leaves	20%	infusion	with	showering	
techniques	15	Psi	toward	the	number	of	bacteria	on	wound	of	DFU.	This	study	used	quasi	
experimental.	Sixty	six	respondents	were	divided	into	the	infusion	of	guava	leaves	20%	
group	(1),	NaCl	0.9%	group	(2)	and	ozone	water	group	(3).	Each	group	was	performed	
cleansing	wounds	using	 the	showering	 technique	with	15	Psi.	The	sampling	 technique	
used	 was	 consecutive	 sampling	 to	 count	 the	 number	 of	 bacteria	 on	 DFU.	 Bacteria	
collecting	used	swab	method	on	4	areas.	To	count	the	number	of	bacteria	used		bacteria	
counter	machine.	Data		was	analysed	by	one	way	anova.	The	average	of	responden	age	
(years	old)	were	54.45±4.758	(1),	52.09±4.638	(2),	and	54.23±4.937	(3).	The	average	of	
bacteria		number	were	(4.52	±	2.66).107	(I),	(4.06	±	2.78	).107,		and	(11.7	±2.38	).107.	There	
were	significant	difference		of	reducing	the	number	of	bacteria	using	NaCl	(p=0.004),20	
%	guava	leaf	infusion	(p=0.010)	and	ozone	(	p	=	0,018).The	most	effective	was	20	%	guava	
leaf	infusion.	The	guava	leaves	infusion	showed	the	most	significant	results	in	lowering	
number	of	bacteria	on		DFU	.	
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1.Introduction 
Diabetic	Foot	Ulcer	(DFU)		was	an	effect	of	complication	on	cronic	diabetic	mellitus	
and	as	the	main		cause	of	morbidity,	mortality	and	defect	of	the	patient	with	diabetic.The	
main	 cause	 	 of	 DFU	 was	 neurophaty	 (sensoric,	 motoric	 and	 deficit	 of	 otonom),	 and	
ischemic	or	both	(	neuro‐ischemic)	(	arwani,	at	al,	2014;	Benbow	and	Steven,	2010)	
The	 insidenci	and	mortality	of	DFU	 is	always	 increase,	due	 to	 the	serious	health	
problems	 that	 need	 well	 management.	 The	 good	 wound	 management	 consists	 of	
cleansing,	debridement	and	dressing	were	some	ways	to	reduce	mortality	cause	of	DFU.	
	Wound	 Cleansing	 is	 the	 first	 step	 to	 cure	 the	 wound	 that	 maintain	 the	 wound	
cleanliness,	release	the	debris,	to	minimize	of	bacterial	number	and	to	facilitate	wound	
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recovery	(Yusuf,	et	al,	2011).	Wound	Cleansing			consist	of			the	methods	how	to	spread	
solution			and	the	kind	of		solusion	for	cleansing.		The	esiest	and	the	effective	cleansing	
technic	is	showering	meanwhile	for	the	solusion	used	to	NaCl		0.9%.The	solusion		NaCl	
0,9%	was	physiologic	solution,	it	wasnot	irritate	and	untoxic	to	tissue	but	NaCl	0.9%.	did	
not	has	antibacterial	effect.	NaCl	0.9%.	were	not	the	best	solusion	for	DFU	with	infection	
(Atiyah,	et	al,2009).	
	Kitamura	Pontianak	is	the	clinic	to	cure	the	DFU,	using	showering	technic	to	clean	the	
DFU	but	 there	was	not	measurable	 standart	pressure	 and	used	NaCl	0.9%	as	 cleaning	
solution.	 This	 study	 conducted	 to	 addresses	 the	 showering	 technic	with	 15	 psi	 as	 an	
optimum	pressure	on	DFU	and	to	explore	an	alternative	solution	contain	antibacterial	to	
the	bacterial	number	on	DFU.	This	study	use	guava	leaves	infusion		20	%.	Guava	leaves	
contains	anti	microbial,	anti	inflammation,	and	analgesic	(	Baronski	and	Ayello,	2003).	
	
Research Methods 
This	research	was	an	experimental		research.	There	were	66	patients	with	DFU	at	
Kitamura	clinic.	This	research	consists	of	3	groups,	groups	1	treated	with	guava	leaves	
infusion	20	%	(22	patient),	group	2	treated	with	ozone	(as	positive	groups.	22	patients)	
and	 groups	3	 treated	with	 the	NaCl	 0.095	%	 (as	negative	 groups,	 22	patient).	Wound	
cleansing	is	conducted	one	times	per	2	days.	The	bacteria	was	swabbed	4	areas	on	the	
wound.	And	the	bacteria		number			measured		with	bacteria	counter		machine.		
The	Data	were	analysed	using	one	way	annova.	
	
Result and Discussion  
 
1.	The characteristic of subject		
											
	
	
	
	
	
	
	
	
	
Group	1:	Guava	infusion	treatment	
													Group	2;	ozone	treatment	
Group	3:	NaCl	treatment	
	
The	characteristic	of	subject	was	listed	in	table	1.	Female	was	bigger	number	than	
male.	Women		has		estrogen	much	more	than	man			and	monthly	has	hormone	cyclus	.	The	
unstable	hormon	could	induce		high	risk	of		wound.	The	incidence	of	DFU	higher	on	the	
menopause	 women	 .	 Degeneration	 of	 estrogen	 induce	 	 neurophaty	 (Hardman	 and	
ashcrft,2008).	Eestrogen	fasilitate		respond	of	inflamation,	maintain	lipid	and	cholesterol,	
manage	insulin	and	regulate	apoptoiss	stem	cell	that		determine	cell	life	and	tissue	growth	
during	wounded	.		
Most	 of	 subject	 were	 not	 smoking	 (70	 %).	 Smoking	 was	 one	 of	 the	 risks	 that	
inhibited	recovery	process	but	the	exact	mechanisme	of	smoking	patophisiology	was	not	
determine	yet.	Thought	the	free	radical	from	the	tobacco	or	smoke	was	contribute	to	the	
worse	wounded.	
	
	
	
	
Characteristic	of	subject	
Group	1	
(N)	
Group	
2	(N)	
Group	
3	(N)	 Total	
Sex	
Male	 11 9 10 30
Female	 11 13 12 36
Smoking	history	
Yes		 4 8 8 20
No	 18 14 14 46
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2. Age	and	Blood	glucose		
2.1.Age	
								The	average	of	age	and	blood	glucose	on	each	groups	was	 listed	 	on	 table	2.	 	The	
average	of	age	on	groups	1	was	(54.45±4.758)	years,		groups	2	was	(52.09±4.638)	years	
and	groups	3		(54.23±4.937)	years.		All	subject	were		elderly.	There	were	not	significant	
different	between	the	groups	(p>	0.05).		People	in	age	more	than			45	y.o	entrance	to	the	
DM	risk	(Anonim,2007).	The	Age	is	one	of	the	factors	influenced	the	health	progressing.	
During	the	degerative	process	cell	and	organ	has	decreasing	functional.	On	this	age,	the	
apetite	was	decrease,	result	on		low	nutrision,	rest	time	was	decrease,	and	stress	effect	of	
wound		increase,	and	the	capability	to		wound	self	curing		was	decrease.	
								Blood	 sirculation,	 oxygen	 distribution	 to	 the	 wound,	 blood	 clotting,	 inflammation	
respond,	and	fagocytosis	were	demaged	at	the	aging	process	due	to	high	risk	for	infection	
during	the	wound	curing	(Mogford,et	al,2008	a;	anonym,2009).	
	
		Table	2.	The	average	of	age	and	blood	glucose	on	the	groups	
Variabel Group	1	 Group	2	 Group	3	 P	value	Mean±SD Mean±SD Mean±SD 
Age	(	years)	 54.45±4.758	 52.09±4.638	 54.23±4.937	  P>0.05	
Blood	
glucose(gr/dl)	 156.09±74.172	 173.23±	73.439	 188.14±72.509	
P>0.05 
Group	1:	Guava	infusion	treatment	
Group	2:	ozone	treatment	
Group	3:	NaCl	treatment		
	 	
	
2.2.	Blood	Glucose		
The	average	of	blood	glucose	at	all	the	groups	were	around		140‐<200	mg/dl.	The	
increasing	of	blood	glucose	along	time	and	unwell	treated	will	increase	the	blood	viscosity	
and	cause	 the	decreasing	of	oxygen	and	some	 important	nutrients	 that	needed	by	 the	
wound	tissue	(LeMone	and	Burke,2008).		The	decreasing	of	blood	flow	and	oxygen	supply	
to	the	neuron	was	a	acause	the	neuropathy	(Sukarni,2015).	
The	high	blood	glucose	on	the	subject	were	influenced	by	some	factor	that	we	did	
not	control	well,	such	as,	diet,		medicine,	stress.	The	diet	was	depend	on	the	family	menu.	
There	werenot	 certain	menu	 for	 the	 patient.The	 expense	 for	wound	managemen	 and	
check	blood	glusose		were	expensive	for	them	induce	some	stresses.			
	
3.The	bacteria	number	
	
Table	3.	The	average	of	bacterial	number	on	the	groups	
Variabel	 Group	1	 Group	2	 Group	3	 P	value
Mean±SD	 Mean±SD	 Mean±SD	
Bacteria	
number	(per	
cm2)	
(4.52	±	2.66).107	 (4.06	±	2.78).107	 (11.7	±2.38)	.107	
P	<0.05
Group	1:	Guava	infusion	treatment	
Group	2;	ozone	treatment	
Group	3:	NaCl	treatment	
	
The	average	bacterial	number	on	group	1	was	(4.52	±	2.66)	.107,	groups	2	was	(4.06	
±	2.78).107	and	groups	3	was		(11.7±2.38).107,	the	p	value	<	0,05.	There	was	significant	
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different	between	guava	infusion	treatment	and	NaCl	treatment,	also	ozon	treatment	and	
NaCl	treatment.	There	was	not	significant	between	Guava	treatment	and	Ozone	treatment	
p>0.05.		
The	average	of	bacterial	number	more	than	105,	this	meant	an	infection	on	the	wound	
of	FDU	(Benbow	and	Steven,2010).		The	infection	was	caused	by	the	low	immunity,	micro	
and	macro	 angiopathy	 due	 to	 lack	wound	 	 tissue	 perfusion.	 This	 result	 on	 prolong	 of	
inflammation	 and	 disturb	 epitheliazation,	 contraction	 and	 collagen	 deposit.	 Beside	
ischemic	result	in	lower	circulation	induce	the	vascular	damage	result	in	decreasing	to	
against	the	infection	agent.	
       Ozone	solution	able	to	oxidize	many	kind	of	bacteria,	fungus,	spore,	yeast,	and	other	
organic	substance.	The	effect	of	ozone	solution	to	bacteria,	was	disturbing	the	capsule	of	
bacteria	by	oxidising	phospholipid	and	lipoprotein,	then	penetrate	to	inner	membrane,	to	
change	 the	 structure	 of	 DNA	 result	 in	 closed	 DNA	 due	 to	 inhibit	 the	 proliferation	 of	
bacteria,	disturbing	some	bacteria	metabolism.		
Beside	ozone	improve	oxygen	distribution	and	release	growth	factor	that	needed	to	
reduce	ischemia	and	increase	the	wound	recovery	(Dewiyanti	et	al,2009).	The	increasing	
of	 bacterial	 number	 reflected	 the	 cleanliness	 level	 of	 the	 wound.	 Wound	 dressings	
sometimes	was	wet	and	unclean	.	The	high	moist	dressing	was	a	good	media	for	bacteria	
to	grow.	 	Teatment	using	guava	 infusion	20	%	were	decreasing	the	bacterial	number	 ,	
almost	 the	 same	effect	 to	 the	positive	 control	 group	 (	Ozone	 treatment).	Ozone	was	 a	
strong	oxidant	after	 flour,	and	could	kill	some	bacterias	by	 	breaking	 	bacteria	protein	
chain.	Ozon	was	used	to	kill	virus	and	bacteria	in	event		air	and	watering	media.	Ozone	is	
used	 as	 cleaning	 solution	 	 via	 ozonaizer	 machine	 but	 it	 	 was	 expensive	 (Usada	 and	
Purwadi,2007).	
	
Picture  1. The average of bacterial number on the groups  
  
       Picture	1	showed	that	Guava	20%	infusion	almost	have	the	similar	effect	with	ozone	
solution	to	clean	the	wound.	Guava	infusion	20	%	have	the	significant	effect	caused	by	
natural	antimicrobial	in	it.	The	antimicrobial	inhibited	bacterial	gram	positive	growth	by	
breaking	 cell	 membrane.	 Guava	 infusion	 contain	 some	 beneficial	 subtances	 such	 as	
flavonoid,	tanin,	alcaloid,	glucosida,	saponin	and		steroid/terpen.	
       Based on in vitro research guava infusion able to inhibit the growth of some bacteria that 
found  on  the  DFU  wound    such  as  Staphylococcus  aureus,  Streptococcus  mutans, 
0
2
4
6
8
10
12
14
Group 1 Group 2 Group 3
The	Bacteria Number	on	the	groups		
nu
mb
er	
of	
ba
cte
ria
	x	1
00
00
00
00
Group	1:	Guava
Group	2:	Ozone
Group	3:	NaCl
284 
 
Pseudomonas aeruginosa, Salmonella enteritidis, Bacillus cereus, Proteus spp., Shigella spp. 
and Escherichia coli.        
 
Conclution 
							The	guava	leaves	infusion	20%		as	an	potential	alternative	cleaning		solution	for	curing	
the	DFU	wound.The	guava	leaves	20%		has	similar	effect	to	reduce	the	bacterial	number	
with	ozone	solution.	
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